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INTRODUCTION
The national Housing Act of 1949 promised a decant hone for every American.
In spite of substantial progress In housing construction, this goal has not 
been net, with a particular continuing need occurring la the area of housing 
for law Income families. Both before and since the passage of the Housing 
Act of 1949, significant attention has been focused on new techniques and 
systems for Industrialising the housing Industry. Prefsbrlcatlon and nod­
ular lsatlon to various degrees have been attempted In the past and will, un­
doubtedly, be continued in the future. Systems have been introduced with 
great fanfare and promotion. Many of these have been dismal failures. Tew 
could really be called significant breakthroughs. In spite of all this In­
vestment in tine and effort, the great majority of housing built in the 
United States today still is built in the age-old conventional manner, stick 
by stick, using on-site labor.
At the present time, we are witnessing the introduction of e new Federal 
Program, ’’Operation Breakthrough,” in a further attempt to resolve this 
parennlal problem. Operation Breakthrough promises new industrialised sys­
tems and techniques and only time will tell how successful they will be. Be­
fore making any judgment on the possible success of "Operation Breakthrough," 
an inquiry could be made into the cause of past failures.
Many proposed solutions for low cost housing fail to take into consideration 
the real costs Involved in creating housing. In the search for s imp Is 
solutions, the basic facts of life of housing costs have been Ignored.
Simple solutions to the problem of reducing the cost of housing are doomed 
to failure because the elements which go to make up the cost of housing 
arc not only not simple, they ere also myriad. A detailed analysis of pro­
posed solutions in the light of known cost factors will often show the ob­
vious futility of proposed systmss. This kind of hard facts analysis is 
often avoided in lieu of ballyhoo and proamtion. The primary purpose of 
this paper will not be to arrive at any specific conclusions regarding pro­
posed housing systems but, rather, to develop some cost factors by which 
these systems can be reviewed.
The author is a professional housing developer who has constructed and sin- 
aged more than 3,000 housing units in several different states and overseas 
during the past 10 years. The information provided In this paper are actual 
cost figures developed from recently constructed projects. The housing used 
primarily for reference in this paper consists of rental garden apartments. 
This type of development is particularly pertinent to the problaam of hous­
ing low income families because It Is the least expensive conventional 
housing system, and, also, since the majority of low Income families will, 
at the present time, be unabla to afford home ownership. However, irrespec­
tive of the type of housing considered, the basic cost permeeters and prin­
ciples outlined in this study would be applicable.
As a first step in our analysis, let us establish some basic definitions of 
the elements which make up housing costs. A  substantial portion of the at­
tention in this area has been focused on the costs of constructing the
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housing structure or building. Let us define "Building Cost” as the cost 
of creating at the residence site the structure or building which comprises 
the housing system.
The creation of the building Itself does not at all provide a functional 
entity for use as a residence. The building must sit on land, be serviced 
by utilities, and be marketed or delivered to the ultimate user. Let us 
define as "Development Cost” the total cost, including building cost, plus 
all other necessary facilities to create a housing product ready for use.
In the case of For Sale Housing, the development cost would equal the sales 
pries to the housing consumer.
The selling price of the housing product, however, unlike the case of many 
other products purchased, is not the same as the cost to the consumer of 
obtaining the utility of the product. We will define this as "Shelter 
Cost.” Shelter cost is the total cost on a monthly or annual basis to the 
consumer of the utility of housing. Very few people buy their housing for 
cash. Therefore, the cost of carrying the substantial outstanding note 
must be considered. Real estate taxes, utilities, maintenance, and, in the 
case of rental housing, management all go into the ultimate coat to the 
consumer of shelter.
The recognition and acceptance of these definitions is an important aspect 
of this whole presentation. The term housing cost often is used inter­
changeably to mean building cost, development cost, and/or shelter cost.
From a practical point of view, shelter cost is by far the most critical 
for, by and large, "How much per snath?" is still the determining factor 
in the selection of housing. Though there is a relationship between build­
ing costs, development costs, and shelter costs, it is a tenuous one and not 
as direct as soon might think.
BUILDING COSTS.
Table A  lists cost categorlss and budgets for an actual garden apartment 
building. This building happens to contain twenty 1- and 2-bedroom units 
in a 2%-atory garden apartment building of frame construction. In the first 
colusnt are the actual budget costs. The second colusm shows the percentage 
of the total cost of the building represented by the individual categories.
The third colusm shows an estimated percentage of the cost davoted to on-site 
labor.
There are 34 individual contract items in this building. More or fewer 
categories could be developed. This happens to be the way that our company 
contracts for thesa items in the St. Louis area. All of the categories 
could be further subdivided into sub-elsments of material and labor.
The single largest category, that of lumbar, represents U . 9 X  of the total 
cost of the structure. Included in this category is the material to construct 
one roof system, two floor systems, the exterior perimeter walls for 2-1/2 
stories (the other half perimeter is formed by the basement foundation walls) 
and all of the interior partitions for 20 units. It is obvious from this 
.that no single element in the building system can represent more than a small 
portion of the total cost of the structure.
A major portion of the Innovative construction systems proposed for reducing 
the cost of housing have been involved in the structural elements of the 
building. The items labeled (a) in Table A  represent all of those items 
which make up the structural shell of the building and the rooms therein.
The total cost of all these elements represents less than 45X of the total 
building cost. It saist be accepted, therefore, that any proposed structural 
system no matter how revolutionary would be diluted in its effect upon the 
total cost of buildings by the proportion of this element to the total of 
the building cost. The items labeled (c) in Table A are those items which 
represent the finish and the trim. These items cannot be eliminated since 
they represent such items as painting, floor covering, kitchen cabinets, 
interior doors, etc. Cost reductions in this area are often simpler to make 
than in the structural area, however, they have a direct and accentuated 
effect on the liveability of the ultimate product. The categories labeled 
(b) in Table A are generally defined as the mechanicals. This means plumb - 
ing, electrical, heating, and cooling. These individually are quite sub­
stantial items. However unlikely the possibility of finding a method of 
eliminating the exterior walls of a building may be, the possibility of elim­
inating the plumbing is even more unreasonable.
It must also be recognized that prior to adopting any new structural system, 
the effect of this proposed system on the mechanical area must be given 
serious consideration. As an example, several types of proposed structural 
systems would require that the electrical system be installed in metal con­
duit in lieu of nonmetallic sheath cable (Romex). This could easily increase 
the cost of the electrical installation such as to wipe out any benefit 
accomplished by the proposed structural system.
Since so much effort has been and will undoubtedly continue to be directed 
towards the development of a less expensive exterior wall, let us spend a 











9. Rough Carpentry Labor
10. Trim Carpentry Labor
11. Lightweight Concrete
12. Wallboard
13. Windows & Glass Doors






















X OF X ON-SITE
... ffljT , TOTAL LABOR
(a) $ 4,126 2.2 30
(a) 4,700 2.5 50
(a) 172 .1 80
(a) 83 60
(a) 28,050 14.8 0
(c) 4,950 2.6 0
(c) 7,900 4.2 0
(a) 900 .5 0
(s) 19,125 10.1 98
(c) 6,375 3.4 100
(a) 3,000 1.6 50
(a) 10,000 5.3 50
(a) 2,660 1.4 0
(c) 800 .4 0
(c) 1,500 .8 0
(*) 100 - 0
(*) 150 - 0
(•) 4,000 2.1 65
(c) 1,100 .6 20
(•> 2,000 1.1 50
(b> 19,000 10.1 40
(b) 15,100 8.0 45
(b) 500 .3 50
(b) 13,200 7.0 30
(a) 4,500 2.4 50
(c) 6,850 3.6 70
(c) 2,500 1.3 50
(a) 100 - 80
(c) 8,960 4.7 0
(c) 1,500 .8 65
(c) 1,400 .7 50
(c) 11,140 5.9 30
(c) 1,750 .9 10
(c) _____m — Li ____m
$188,841 99.7 $72,255 
or 38.2X
standard against which all other proposals should be matched. Figure 1 
showa this standard which basically consists of 2 x 4  studs, 16" on center, 
with a 2 x 4 bottom plate and a double 2 x 4  top plate. On the outside, 
this would be sheathed with 5/8ths-inch plywood (3/8ths-lnch plywood could 
be and is used in many parts of the country) and, on the interior, 1/2-lnch 
drywall (3/8tha-lnch drywall could be and is used in many areas). This sys­
tem is unpretentious, undramatic, and totally conventional. Costs in 
St. Louis are approximately $1.00 per square foot, finished and in place.
It is hollow (which simplifies the running of mechanical conduits), struc­
turally strong, and light in weight. It is the author's opinion that if 
all proposed structural wall systems were first measured for performance 
and cost against this conventional system, much time would be saved which 
is otherwise wasted with proposals that have no possibility of ever becom­
ing feasible. The same type of analysis could and should be made for any 
other proposed system whether it be made for floors, roofs, walls, etc.
The major benefit suggested by proposals to industrialize housing is in the 
reduction of on-site labor. The third column in Table A shows an estimate 
of the percentage of the Individual costs which consist of labor. It will 
be noted that approximately 38X of the cost of the building is on-site labor 
(Included in this estimate are subcontractor overhead and profit which would 
be also substantially reduced by factory housing). This certainly puts a 
limit on the potential benefits and these would be further diluted by the 
factors outlined in later paragraphs.
The increase in the efficiency of factory labor and decrease in the hourly 
cost would also be partially compensated for by the cost of transporting 
the finished housing product, the cost of putting it in place, and the over­
head involved in any factory production. Also, there would still remain 
some labor which would have to be performed on site. It is generally ac­
cepted at the present time that there are no significant benefits to build­
ing coats by modularization. There are some benefits which accrue as a 
result of speed of construction and it is anticipated that continued improve­
ments in factory production will at least minimize the excessive escalation 
in building coats which has taken place in the past several years.
FIGURE I
TYPICAL EXTERIOR MALL - FRAME CONSTRUCTION
2 - 2"x4" Plates
5/8" Plywood
Cost - Finished in Place - $1.00/square foot
Thermal Conductivity - U « .28 BTU/Br/Sq Ft/°F (No Insulation)
.069 BTU/Hr/Sq Ft/°F (3" Batt Insulation)
Height - 104#/Linear Foot
Load Carrying Capacity - 3,000#/Lianar Foot
SOI
DEVELOPMENT COSTS.
In the preceding paragraph, m  reviewed those elements which make up tha 
coat of cha building or rasldanca atructura. ia pravloualy Indlcatad, thla 
la only a part of tha total homing package. Table B and Tabla C ahow two 
exaaqiles of typical davalopaiant coata.
Table B ahowa tha ooata for a typical garden apartment davalopaant. The 
total coat ahown doaa not include any profit or developera overhead coata.
If the developer la propoaing to aall thla product, he would nark it up be­
tween 8 and 121. In a normal caae, however, where the developer waa retaining 
the owner ah lp of the bulldlnga, he would attempt to get a mortgage loan to 
cover the total coat ahown with hla profit and developera overhead being 
left In the deal aa hla equity. Table C ahowa the typical coata for a single 
family houae selling for $25,000.
As a footnote to Table B, some of the various elements which go to make up 
the categories itemised in the tables are shown. Aa In the case of the 
building costs, the significant number of independent elements makes it that 
such sure difficult to obtain a substantial reduction in total coat by any 
one innovative breakthrough. Also, the addition of these other coat cate­
gories to the building costa will tend to reduce the effect on the total 
development coat of any economies accomplished in the building cost.
As an example, if it were possible through tome technological breakthrough 
to accoaq>llsh a 10X reduction in building costs, this would only reduce the 
total cost of a garden apartment development by 7.41, and the coat of a 
single family home by 5.7X, all other factors remaining the same.
Another factor which should be considered is that residential builders, for 
all their supposed inefficlanelea, operate with relatively low overheads.
Any system which propoaes to reduce the coat of housing is going to have 
to do so without significantly increasing operating overhead which could 
easily consume any savings. Often it is assumed that economies of scale 
will coaq>ensate for increases in overhead. The failure of many industrial 
corporations' entries into the housing industry can be traced to the ease 
of increasing the overhead expense and the difficulty in obtaining the 
economies of scale.
T A B U  B
DEVELOPMENT COSTS - GARDEN APARTMENT
TYPICAL X at
COSTAOirr total
A. Land $ 1,250 7.7
B. Site Work 1,100 6.8
C. Buildings 12,000 74.0
D. Job Overhead 280 1.7
E. General Overhead 1.600
$16,230 100.0
These are typical direct coats only and do not include 
any property management, marketing expense, developers 
profit or operating overhead.
C. Buildings includs those costs outlined in Table A.
D. Job overhead includes sits supervision, niscsllaneous labor, utilities 
during construction, security, transportation, job office expense, trash 
removal, winter costs.
E. General overhead includes architects and engineering fees, taxes and in­
surance during construction, contractors overhead, building permits, con­
struction interest, legal fees and loan closing expenses, permanent loan 
placement fees.
T A B U  C
DEVELOPMENT COSTS - SINGLE FAMILY HOUSE FOR SALx
TYPICAL X OF
<?PST/HW « TOTAL
Developed Lot $ 4,500 18.0
House 14,300 57.2
Job Overhead 500 2.0
Marketing Expense 1,000 4.0
Financing Costs 1,700 6.8
General Overhead 1,000 4.0
Builders Profit 2.000 8.0
$25,000 100.0
At this point, it might be interesting to consider the effect of the cost 
of money on the development cost. In Table B, we note that the general 
overhead represents 9.8X of the total coat. A major component of this item 
is construction interest. The 9.8X is quite low and probably could not be 
reproduced today. In 1967, typical construction loan interest rates were 
7X, plus a IX fee. On a project of a year's duration, this would create a 
construction interest cost of approximately 4%X (7X interest on one-half the 
total sum per year would be 3%X, plus a IX fee). In today's market, con­
struction interest cost of 10%X, plus 2 points, would not be unusual. This 
would be an interest cost of 7%X of the total, or an increase of 2-3/41 of 
the total cost of construction over a two-year time span. This would be 
equivalent to a 3-3/4X increase in the building elament. The complete elim­
ination of an item such as painting would have to be accomplished in order 
to make up for this increase in interest. The effect on single family costs 
Is similar. This la only a partial effect of the cost of money's influence 
on housing costs. The major influence will be reviewed later.
COSTS OF SHELTER.
In the preceding pages, we have reviewed the various elements which make 
up the cost of a housing product. A critical factor, however, which has 
a dominant influence on the development of low-cost housing is that the 
coat of the housing product is not the same thing as the cost of shelter 
to a family. Shelter, much more so than any other commodity required by 
a person, can only very rarely be purchased for cash. Also, even if it were 
possible for most families to pay cash for their homes, there are a signif­
icant nuafeer of other costs which would still have to be met as part of their 
total cost of shelter. This would be squally the case whether the home was 
owned or ranted.
NOTE:
A. Land cost includes cost of land, sonlng costs, taxes, and interest prior 
to construction, land closing coats, legal fees, and off-sits utilities.
B. Site work includes demolition, clearing, grading, storm and sanitary 
sewers, water lines, gas, phone and power lines, streets, parking areas, 
sidewalks, fins grading, lawns, landscaping, grounds lighting, retaining 
walls, recreational facilities.
Table D and Table E shew a breakdown of the typical shelter costs which might 
be expected to be incurred in order to provide for the rental of an $18,000 
apartment, and the ownership of a home costing $20,000. For purposes of this 
analysis, an FHA 8%X 40-year loan was assumed which generates a loan constant 
of .0928 (loan constant is that constant which when multiplied by the face 
loan amount is the annuel loan payment required to pay principle and interest). 
If wa asbnme that a family should spend approximately 25X of their income on
housing, you will note that in order to afford the $20,000 home, the family 
should have an income of over $11,000 a year; in order to afford the $18,000 
apartment, the family would have to have an income approximating $12,000 a year.
Again, we see the dilution of the effect of any cost savings in either build­
ing or development upon the actual shelter cost to the consumer. Only the loan 
payment and taxes have a proportionate direct relationship to the cost of the
TABLE D
SHELTER COSTS - RENT FOR GARDEN APARTMENT
Monthly Rent $250.00












Net Income $137.50 557.
Debt Service 125.00 50%
Return on Investment & Profit $ 12.50 5%
NOTE: Assumes $18,000 Apartment Value
$16,130 Mortgage with 9.37. Loan Constant
TABLE E












* Assumes $19,000 Mortgage with 9.37. Loan Constant. 
Down payment approximately $1,350, including 
Closing Costs.
building. In the case of a rental apartment, fully 40% of the costs bear 
only minimal relationship to the actual cost of the housing facility. In 
the case of the owned home, the percentage is much smaller, but; still sig­
nificant. The 107. decrease in building costs previously reviewed as to its 
effect on development costs would reduce the shelter cost of the owned home 
by approximately 4.3% and of the rented apartment by approximately 5%. The 
same effect could be caused by reducing the interest rate by .6%. In a pre­
vious analysis, we have seen the substantial effect that interest rate has 
on the development cost of the house. When this is compounded with the ef­
fect on the monthly payment of higher Interest rate, it becomes very obvious 
that any effort to lower the cost of housing will be relatively nonproductive 
if at the same time interest rates are not at least held steady. During the 
past 24 months, the prime loan rate has Increased 2 \  points. The actual rate 
at which money can be borrowed for housing has risen substantially more than 
that. The effect of this interest rate change upon the cost of shelter has 
been devastating.
A review of these figures also shows the reason for the failure of Public 
Housing Developments to provide housing for those who really need it. In 
most Public Housing Programs, the payment of principle and interest is totally 
subsidized by the Federal Government. In effect, free housing is provided. 
However, even in the case of this free housing, it is apparent that the housing 
authority will still have to receive approximately 50% of the normal rent in 
order to pay for those costs which are not associated with the production of 
the housing facility, itself. Many of the families who need housing the most 
cannot afford even this payment. They cannot afford "free housing." Ironically, 
housing authorities have been forced to only rent to those families which 
can afford to pay this amount of rent, excluding those who cannot. Their 
alternative is insolvency. The problems of the Pruitt-Igoe Development in 
St. Louis are directly related to this problem.
SUMMARY AND CONCLUSIONS.
The primary purpose of this paper was to present data by which others could 
evaluate proposed programs. Some concluding comments might prove informative.
An analysis of the data will show that "Operation Breakthrough," however suc­
cessful, will not solve the problem of housing for the underpriviledged.
This is not a technological problem, but an economic one. Any reduction in 
the cost of building which might possibly be foreseeable as a result of tech­
nical innovation will still not bring the cost of shelter to a point where it 
can be afforded by the truly poor. This problem can only be solved by the 
subsidization of shelter cost for these people, and the effect accomplished 
will be totally and directly in proportion to the amount of revenue expended 
for this purpose.
Control of the cost of money will have a far more significant effect on shelter 
costs in the foreseeable future than any possible technological breakthrough. 
The Federal Government's recent failure to maintain a stable economy and an 
effective capital market has had a negative effect on the housing supply of 
such magnitude as to take years of subsidies and technological progress to 
make up. Review of the 1968 Ten Year Housing Goals shows that the major 
portion of the housing proposed to be built during that period would be built 
in a conventional manner with conventional financing methods. A relatively 
small percentage of the housing was proposed to be developed with advanced 
technology and subsidies. If the Federal Government emphasizes subsidized 
housing and technological innovation to the detriment of the conventional 
housing industry, there is no way that these goals can be met.
A  review of the number of items which go into making up the total shelter 
product makes it obvious that no single technological breakthrough is going 
to have any substantial effect. This will only be accomplished by a broad 
range, Item by item, dollar by dollar, attack on costs. Every item must be 
carefully reviewed. A  cost overrun, or increase, in one area is often 
enough to wipe out the hard won gains from several innovations. Any home 
builder who survived in this competetive business will tell you the same 
thing.
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